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THE ANATOMY OF - TWO UNDESCRIBED SPECIES OF HELODRILUS 
FROM ILLINOIS. 

The investigation which forms the basis of this thesis, 
was made on specimens from the collections of Professor Frank 
Smith. This material consists of specimens, preserved entire, and 
of transverse and longitudinal serial sections. 

The writer wishes to express her indebtedness to Profess 
or Smith, who has had supervision of her work,for suggestions and 


the use of literature. 


Helodrilus(Bimastus) zeteki n. sp. 
(Plate I, Figs. 1, 3, 4, 7 Piater tl; Figs. 8,715) 
DEFINITION. 

Color of living worm, bright chestnut, tinged with purple, 
more pronounced anteriorly. Length extended, 97 - 140 mm Maxie 
mum diameter 5 - 63 mm. at the clitellum. Somites 100 - 142. 
Prostomium epilobic 1/3 - 1/2. Setae closely paired. Anterior to| 
the clitellum.aa : ab : be : cd : GG = 125 : 19 : 100 : 19 : 400. 
Posterior to the clitellum be is relatively greater, and dd is 
somewhat less than one-half the circumference. First doesal pore 
V/VI. Clitellum XXVII - XXXVII(= 11 somites); incomplete ventral- 
ly. Tubercula pubertatis lacking. Spermiducal pores on XV incon- 
spicuous, with the glandular tissue encroaching but slightly on 


mel. “Senta VI/VIl = XII/XIiT; XL11/Xiv = MIV/xXV: Sperm sacs, 


two pairs in XI and XII. Spermathecae lacking. 


The description of this species is based on specimens found 
in the woodlands of two localities, Urbana, Illinois and Cheboygan 


County, Michigan, near Douglas Lake. The earthworms from Urbana 
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3 
were collected by Mr. James Zetek, three or four miles northeast 
of the city in the Cottonwood and Brownfield Woods, which are tracts 
of original forest. The specimens from Michigan were collected by 
Miss Bessie Green. 

These earthworms live in the wood or under the bark of decay- 
ing logs. 

A specimen, from the Zetek collection from Cottonwood Woods, 
was selected as the type. Reference to the paratypes is made as 
follows: 

A - specimens from Brownfield Woods 
B- ? e shore of Douglas Lake (Grape Vine Point) 


C - single specimen from shore of Douglas Lake (near Maple River 


outlet) 
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4 
EXTERNAL CHARACTERS 

The color of the dorsal surface of the living worn is bright 
chestnut,tinged with purple, and is more pronounced in the anterior 
part of the body. The ventral surface is brownish gray; the clite 
lum golden brown. | 

The length is 97 - 140 mm.; the maximum diameter is 5 - 64 
mm. The measurements of the type specimen and of the paratypes 
are as follows: 


Type specimen - Length 135 mm; maximum diameter 6 mm. 


Paratypes A. = ! 110-138 " " " zm 
tt B . = sh) 97 a 140 A] ib} " 5 n 
Paratype C. - 55 a : i Se 8 


Paratype C. is abnormally short, having apparently regen- 
erated a posterior end. The specimens from Michigan, paratypes B 
and C, are generally smaller than those from Illinois. 

The body is slightly flattened ventrally and of nearly the 
same diameter throughout its length. The anterior end tapers from 
XII or XIII to I, which in the extended worm has an approximate 
diameter of only 3 mm. The posterior half of the pre-clitellar 
region, in the type specimen 5 mm. in diameter, is the thickest 
part of the body excepting the clitellum which measures 6 mn. 
Posterior to the clitellum the diameter is nearly uniform and about 
4mm. In the living worm this region is slightly flattened and 
there are distinct dorso-iateral and ventro-lateral angles. 

The number of somites in the paratypes is 1354 - 142. Therg 
are just 100 in the body of the type specimen. Those anterior to 
the clitellum are slightly longer and more distinct than the post- 


erior ones. The prostomium is epilobic 1/3 - 1/2 (Fig 1). 
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The setae are closely paired and the rows are nearly Tena 
fede Gln ax lVioeaeseab s “bes ediicdd =.125 5:19.: 100 # 19: 400.4, 
and dd = approximately one-half the circumference. 

Posterior to the clitellum be is relatively great and dd is 
somewhat less than one half the circumference. 

The first dorsal pore is in the inter-=segmental groove 
vV/VI and is smaller than the following ones. 

The clitellum is on XXVII - XXXVII( = 11 somites); in the 
type specimen not as well developed on XXVII as on the other somit 
ese. One specimen paratype A has the clitellum on 4 XXVII - 
XXXVIII. 

The clitellum is saddle-shaped and reaches its most ventral 
limit on XXXIV, where the margins are only 1 1/3 - 1 1/2 mm. apartd 
On XXVII and XXVIII the ventral margin is slightly dorsal to b ; 
on XXIX between a and b ; and on XXX - XXXVI includes the ventral 
setae. The posterio-ventral margins of the clitellum are abrupt, 
and do not extend as far ventrally as be Tubercula pubertatis 
are lacking. 


The crescent shaped mouth on the ventral part of I is over-= | 


hung by the prostomium. The anus is a vertical slit-like aperture | 
on the last somite. 

Paired spermiducal pores are on XV, dorsal to b 3 the inter= 
val between being about one fifth be. Each is in a rather deep 
transverse groove, bordered by slightly elevated glandular tissue 
which reaches ventrally to b, anteriorly as far as XIV/XV; and 
posteriorly encroaches on XVI. The oviducal pores are small, 


round or oval apertures on XIV, immediately dorsal to b. 


| 7 The nephridiospores may have either of two possible posi 
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6 
tions. They may have a ventral position slightly dorsal to b or a 
more dorsal one which is approximately half way between d and the 
mid-dorsal line. The nephridiospores form nearly straight rows. 
Anterior to the clitellum the two rows of dorsally placed nephridio 
-pores are not as straight as they are posterior to the clitellunm. 
The ventral rows are dorsal to b; the interval between being equal 
to about two ab. The dorsal rows anterior to the clitellum are 
mid-way between line d and the mid-dorsal line; posterior to the 
clitellum they are much nearer line d than to the mid-dorsal line. 
Each nephridiopore is in the anterior part of the somite, near the 
inter=segmental groove. In the type specimen these pores are large 


and distinct and are easily seen without a léns. 
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INTERNAL CHARACTERS 
CENTRAL NERVOUS SYSTEM. 

The supra-oesophageal gangliom or brain, dorsal to the pharynx 
in III and the sub-oesophageal ganglion ventral to the pharynx in 
IV are connected by the circum-cesophageal connectives. The ventral 
nerve cord extends posteriorly, from the sub-oesophageal ganglion, 
to the end of the body. In each somite posterior to IV there is an 
enlargement of the cord, forming a ganglionic mass. 

Two pairs of nerves are given off from thd circum-oesophageal 
connectives in IV; the first innervating the buccal region, and the 
second the ventral body wall. The nerve cord has three pairs of 
branches in each somite of the body posterior to IV. The first 
pair is about one fourth, and the third pair about three fourths of 
the length of the somite from the anterior septum. The second pair 
arises a little anterior to the third. 

ALIMENTARY CANAL. 

The specialized regions of the alimentary canal are similar to 
those in Lumbricus terrestris. 

The buccal region in I and II is thin-walled because the cir- 
culer and longitudinal muscle layers are each much reduced. Coluz 


nar epithelial cells line the cavity. The pharynx is in III and IV. 


Its dorsal and lateral walls are much thickened by the addition of 


muscular and glandular tissue. (Fig.8.s The latter is developed 
chiefly as dorso-lateral masses which increase gradually in size 
from the anterior to the posterior end, where they are large, and 
where they meet in the mid-dorsal line. The ventral and ventro- 
lateral walls of the pharynx have but small masses of cells sparsejy 


distributed over their surfaces. The dorsal wall of the phar- 
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8 
ynx has few or no folds and the cells are about equal in height. 
The lateral and ventral walls are collapsible and show, internally 
irregular, longitudinal folds which are intensified by the areaned: 
height of the epithelial cells. (Fig. &.) 

The anterior part of the oesophagus from V to IX is of sim-= 
ple structure; the posterior part from X to XIV is characterized 
by the presence of the calciferous gland within its walls. Ina 
transverse section through the anterior region, the oesophagus has 
a circular outline. The epithelium is thrown into short irregular 
folds, due to the unequal height of the columnar cells, and is in 
marked contrast to the lining of the dorsal wall of the pharynx 
which is comparatively straight and in which the cells are of near 
ly equal height. The region of the calciferous gland, from X to 
the posterior part of XIV, is marked externally by an increase in 
the size of the oesophagus. In X the oesophagus becomes abruptly 
enlarged, increasing the diameter of the tube two and one half 
times, The diameter decreases slightly in XI, and from there dim-|] 
inishes gradually to XIV, where the normal size is regained. (Fig. 
2.) There is little or no constriction of the gland between 
somites. The epithelium of the oesophagus in the region of the 
glandis thrown into regular longitudinal folds of which there are 
uniformily 62 = 64 in the few specimens examined. They begin in 
the anterior part of X.(Fig. 3) and extend beyond the middle of 
XIV. They are regularly distributed over the inner surfaces of the 
pouches. (Fig. 4) except for a very small portion immediately 
ventral to the openings of the latter into the lumen of the oesoph 
aguse The folds on the greater part of X are low, toward the post 


erior part of the somite, where they are increased in height, thei 
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9 
distal edges meet and fuse, (Fig. 4), and form a continuous inner 
epithelial tube. A transverse section thru XI shows the folds as 
laminae, stretched between the inner epithelial tube and the longi- 
tudinal muscle layer of the wall, with blood spaces within and 
gland cavities between the folds. 

The secretory cells of the folds discharge into the gland 
cavities, which are continuous with the pouches in X and apparently 
communicate. with the lumen of the oesophagus in XIV. by slitelike 
openings through the epithelium. 

The outer wall of the oesophagus is cylindrical throughout, 
and the inner tube, formed by the fusion of the edges of the folds, 
is cylindrical in XIII and XIV; but in XI and XII it is much com- 
pressed; the dorsal and ventral folds are correspondingly low and 
the dorso-ventral axis reaches from near the dorsal almost to the 
ventral muscie layers. 

The folds are ciliated along their whole course as is also 
the epithelium of the oesophagus from the posterior part of X to 
XIV. No cilia could be found anterior to the folds, or on the 
dorsal or ventral walls of the oesophagus in X (Fig. 4). 

The epithelial cells of the oesophageal wall and of the in- 
ner tube are columnar , of the folds cuboidal, and the transition 
from the one to the other is abrupt. (Fig. 7) 

In XIII and XIV the lining of the oesophagus is thrown into 
a number of great ridges. 

The crop is in XV and XVI. Its walls are thick, the colun- 
nar epithelium is much folded, and in addition is thrown into large 
irregular ridges. A very loose network of muscle fibers from the 


circular layer separate the epithelium and the main part of the 
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10 
muscles of the wall. 

The gizzard in XVII and XVIII is characterized by very thick 
compact walls, due to the great development of the circular layer 
of muscles, the fibers of which are arranged in a series of defin- 
ite bands encircling the tube. The longitudinal layer of muscles 
in the gizzard and intestine is somewhat thicker than in the crop. 

The first indication of the typhlosole is in XX. In XXI it 
forms a broad low fold which increases in size posteriorly. 

The columnar epithelial cells of the intestine are wedge 


shaped, with their broader ends toward the lumen. 


CIRCULATORY SYSTEM. 

The dorsal, ventral and sub-neural vessels are present, and 
extend the whole length of the body. There are five pairs of largd 
commissural vessels in VII = XI, commonly known as hearts, which 
lie posterior to the nephridia and connect the dorsal and ventral 
vessels. The small sub=neural vessel lies along the ventral side 
of the nerve cord embedded in the nerve sheath. There are two 
lateral vessels, one on either side of the oesophagus ,from the 
anterior region to XII where they join the dorsal vessel. A pair 
of transverse vessels in X connect the laterals with the dorsal 
vessel. 

According to the investigations of Johnston and Johnson (1) 
on Lumbricus terrestris; the lateral vessels carry blood tothe 
dorsal vessele In the posterior part of V each lateral is formed. 
by the union of two vessels, one from the dorsal and another from 
the ventral regions of the pharynx and oesophagus. Two pairs of 


vessels are in each of somites V = XIV and carry blood from the 
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oesophagus to the dorsal vessel, (Johnston and Johnson(1) ), but 
in X the members of the second pair join the vessel which connects 
the lateral and the dorsal vessel. Anterior to VII the dorsal 
vessel decreases in size, but the walls remain thick. Each heart 
has a dorsal and a ventral valve located near the union with the 
dorsal and ventral vessels respectively. Also the dorsal vessel 


has a valve in the plane of each septum. 


EXCRETORY SYSTEM. 

There is a pair of nephridia in each somite except the first 
two and the last. They are similar to those of Lumbricus terrestrig¢ 
Each nephridium occupies parts of two somites. The ciliated nepk- | 

rostome and the slender short antecseptal part of the tube project 
from the posterior septum into the cavity of one somite while the 
remainder including the coiled tubule and the nephridiopore are in 
the somite following. The nephridial ducts of either side pass 
from the body cavity between b and the lateral muscle band. Their 
subsequent course from this point depends upon the position of the 
nephridiopores. If the pore is ventral, the duct passes directly 
through the circular muscle layer to the exterior, but if it is 
dorsal, the duct turns dorsad and passes, between the circular and 
longitudinal muscle layers, to the pore. Because of the thinness 
of its wall it appears as a mere cleft between the muscle layers. 
The cells of the distal end of the duct are columnar and appear to 


be derived from an invagination of the hypodermis. 


SS SSS 


There are masses of faintly staining cells in the cavities 
of some of the anterior somites. In paratype B in V = VII ; in 


paratypes A and C in VI = Ix. 
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MALE REPRODUCTIVE ORGANS. 

The spermaries, two pairs of digitate organs, attached to 
the ventral part of the anterior septa of X and XI lie free in the 
body cavity, and in line with the large complexly folded ciliated 
spermiducal funnels which open from the posterior septa of the 
somites. The two sperm ducts of a side lie close together through 
out XII and unite near Mit /KITY, forming a common duct which lies 
on the ventral body wall just beneath the peritoneal lining of the 
body cavity. In XV the duct turns downward into the longitudinal 
muscle layer of the body wall, where it is surrounded by glandular 
tissye and through which it takes an oblique outward course to the | 
spermiducal pore. 

The glandular tissue forms a large mass which extends above | 
the level of the floor of the body cavity and encroaches either 
oh XIV or on XVI. 

The ducts of the gland cells open to the exterior through 
the hypodermis in XV. A few open on either XIV or XVI. 

The cells of the spermiducal funnel are ciliated and colum=| 
nar and their nuclei stain deeply. A transverse section through 
the sperm duct shows ciliated cuboidal cells with oval nuclei 
arranged with their long axes parallel with the circumference of the 
duets (Fig. 15). 

There are two pairs of sperm sacs, one in XI and one in XII 
The sperm sacs of the latter pair are larger, and each sac is at- 
tached to the anterior septum of its somite and opens into the 
cavity of the somite anterior to ite When fully developed their 
dorsal extremities meet above the oesophagus. The long axis of 


the area of the attachment of the sperm sac with the septum is 
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13 
oblique to the dorso-ventral axis of the body. The opening 
through the septum is broad and is at the center of the area of 
attachment. Each sperm sac consists of lobes of tissue grouped 


around a central core of loosely arranged connective tissue. 


FEMALE REPRODUCTIVE ORGANS. 

The two ovaries in XIII are attached by their narrow ex- 
tremities to the lower posterior face of the anterior septum. 

Hach gradually increases in size from the proximal to the distal 
end. This increase is coordinated with the increase in the size 
of the ova which are very small anteriorly and comparatively large 
posteriorly where they break through the follicles of the ovary 
and escape into the body cavity. 

There are a pair of ciliated oviducal funnels which open 
from the posterior septum of XIII in direct line with the ovaries. 
The oviduct passes from the funnels through PASE WE aie into the 
body cavity and downward through the body wall to the pair of ex- 
ternal openings on XIV immediately dorsal to b. The walls of the 
large oviducal funnels are thick, and folded, and ciliated within. 
Both the funnels and the oviducts have deeply staining columnar 
epithelial cells. 

The oviduealcsacs, one pair in XIV, are attached to XIII/XI 
and open into XIII through large ciliated areas, which are in closé¢ 
proximity or in connection with the oviducal funnels. Each sac 
is undivided and is capable of holding three or four ova. 

No trace of spermathecae can be found in the type specimen 


or in the paratypes. 
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AFFINITIES. 

H (B.) zeteki belongs to the genus Helodrilus, and to the 
subgenus Bimastus. A discussion of the genus and the subgenus will 
be taken up later in connection with the second species described, 
which belong also to the same group. 

Michaelsen, in his definition of the subgenus places the 
posterior limit of the clitellum at XXXII/XXXIII. In H. (B.) 
zeteki it is at XXXVII f XXXVIII, which serves as a character to 
distinguish the species from all others of the Bimastus type. 

H. (B.) zZeteki is much larger than the majority of the 


Bimastus species, and in this respect resembles H. (B.) indicus 


(Michaelsen) and H. (B.) syriacus (Rosa); but differs from both, 
in the absence of tubercula pubertatis, as well as in the position 
of the clitellun. 

The position of the clitellum in H. (B.) zeteki makes a 
satisfactory definition of a subgenus Bimastus still more difficul 


than before. 
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HELODRILUS (BIMASTUS) LONGICINCTUS n. sp. 
(Plate, 5, 6 Plate TH 35 TERN IONS ava) 
DEFINITION. 

The color of the living worm is bright reddish, more pro-= 
nounced anteriorly. Length 72 = 92 mm. Maximum diameter 35 mm. at 
the clitellum. Somites 72 - 114. Prostomium epilobic 1/2 - 2/3. 
Setae closely paired anterior to the clitellum aa: ab: be: ed: dd: 
= 155:15:115:12:440: dd = about % the circumference. First dorsal! 
pore V/VI. Clitellum XXIII - XXXII (= 10 somites); incomplete 
ventrally. Tubercula pubertatis lacking. Spermiducal pores on XVjJ/ 
opening on an elevated glandular area which encroaches slightly on} 
XVI. Certain septa thickened VI/VII. VII/VIII - XIII/XIV; 

XIV/XV. Sperm sacs, two pairs in X and XI. Spermathecae lacking. | 

The specimens, on which the description is based are found 


in Urbana, Illinois, in the soil of lawns and parkings. 
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EXTERNAL CHARACTERS. 

The color of the living worm is bright reddish, more pro- 
nounced on the dorsal surface of a few of the anterior somites. 

The length of extended specimens is 72 - 92 mm. The maximum 
diameter of every worm examined is Ssmm. , measured through the 
clitellum. The different regions of the remainder of the body are 
13 - 24mm. in diameter, the variation being due in part to unequal 
contraction. Generally the preclitellar region has the greatest 
diameter which is about 2 or 2 mm. 

Each somite is indistinctly annulated in the middle line, 
and the anterior half of the somite appears less opaque than the 
posterior half. 

The number of somites is 96 - 109. Those of the anterior 
end of the body are not longer than the ones posterior to the 
clitellun. 

The prostomium is broadly epilobic, 1/2 - 2/3. 

The setae are closely paired and are arranged in nearly 
parallel rows, but the rows are not straight because the setae of 
the pairs are not every where equi-distant. The variation rarely 


equals one-fourth the average distance between the setae,/aa: ab: be; 


ed: dd = 155: 15: 115: 12: 440;dd = about one-half the circumference 
In the posterior region,the same relations, of setae are maintained, 
with the exception of one specimen in which be is relatively great- 
er and dd is less than one-half the circumference. 

The first dorsal pore is in V/VI. 

The clitellum on XXIII - XXXII (= 10 somites) is distinctly 
set off from the rest of the body by its yellowish color and its 


greater diameter. It is saddle-shaped. The ventral margins from 


its Lo weet acre nated ol} ay 


Di , . 
ae ‘ i , @3 Lund 3 ATG HobmesRe Ye digest ‘ 
; . 
. 46 ot betebatese oGe- ereve- Yo ds 
4 : i 


7 : ( 28 : : sox rsh) ect! mutes 


: - 
’ ; er p 
} . nik 
| ao One » fa . a 
, * * o » 
- ‘ eV VeYy | afl 
' - 
i) cs 
cS Ss 
- # P 
. -. , 7. f hrs 
' 
Ne t 
r x } ie 3 —— 7.1. 
i, + Utd GLI 5 if OU.LHIOS 
f ig 
i 
: 
‘ ‘ is ws \ , b , 
j bmw Wie oF ~_LAL Ws gas 
—— ; 7 
ee —_ 
; 
| 
q 
i 
7 ‘ 
) 
ee 
~ 
’ 
. 2 
, 


17 
XXIV - XXXI are straight and converge posteriorly. The width of 
the space between them at the anterior ané*the posterior ends dif- 
fer from 3 to mm. In XXVII - XXXI the ventral margins reach b 
which is the ventral limit of the clitellum. No traces of tuber- 
cula pubertatis are recognizable, 

The mouth is on the ventral surface of I,limited by the 
prostomium dorsally. 

The anus is a vertical slit surrounded by the last somite. 

A pair of spermiducal pores open through transverse slit- 
like apertures, which are surrounded by raised glandular tissue, 
forming a pair of comparatively large protuberances, one on either 
side of XV on the latero-ventral surfaces. These protuberances 
are prominent in the preserved specimens partly because of their 
yellowish color. They extend as far ventrally as b and encroach 
posteriorly on XVI. Their width is about one half the interval 
between b and c. The pores are very near b and in the seta line 
of the somite. 

The oviducal pores, on XIV, immediately dorsal to b, are 
small oval and inconspicuous. 

Approximately one half of the nephridiopores open dorsally 
the others ventrally. The dorsal nephridiopores show less tenden- 
cy to form straight rows than do the ventral ones. On the average 
the pores of the dorsal row are nearer to seta line d than to the 
mid-dorsal line. The ventral row is slightly dorsal to seta line 
b. Fig..9 and 10 show the position of the dorsal and the ventral 
nephridiopores. The pores are in the anterior one fourth of the 


somite. 
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very near the third. The first pair is from the latero-ventral 


ALIMENTARY CANAL. 
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INTERNAL CHARACTERS. 


CENTRAL NERVOUS SYSTEM. 


The brain is in III on the dorsal surface of the pharynx. 
Circum-oesophageal connectives pass from it to the sub-oesophageal 
ganglion in IV. The nerve cord extends, posteriorly, from the sub 
oesophageal ganglion. A pair of nerves are given off from the 
brain, and two pairs from the circum=-oesophageal connectives, one 
of which passes to the pharynx, the other to the ventral body wall. 
The nerve cord has three pairs of branches in each somite. The 
first and third are each one fourth the length of the somite from 


the anterior and posterior septa respectively. The second pair is 


margins of the cord (Fig. 11); the second and third from the mid- 


dle of the lateral surfaces (Fig. 12). 


The wall of the alimentary canal includes an inner. circul 
and an outer longitudinal layer of muscles. Both layers are much 
reduced in the buccal region. 

The inner epithilial lining of the buccal cavity shows nar- 
row ridges which are comparatively high and nearly in contact. 

The epithilial cells which form the ridges are columnar, many of 
them are very narrow at their bases and broad at their extremities 

The pharynx in III and IV is covered with a mass of muscul- 
ar and glandular tissue which nearly fills the entire cavities of 
the somites. The latter is distributed, over the surface of the 
muscles as small groups of cells, except on the posterior part of 


the dorsal surface where the cells form a large mass which covers 
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19 
the muscles completely and projects posteriorly to Iv/V. The 
dorsal wall of the pharynx lies in a nearly frontal plane with few 
folds. Its columnar epithelial cells are high and stain deeply. 
The ventral and lateral surfaces of the pharynx have large irregul= 
ar folds, due to the unequal heights of the epithelial cells. 
Cilia cover the dorsal and ventral surfaces of the pharyngeal cavi- 
ty. 

The anterior part of the oesophagus from V - IX is compress- 
ead so that the width in the dorso-ventral plane is considerably 
greater than in the frontal plane. (Fig. 9). The epithelial lining 
is thrown into ridges which are generally short and are lower than 
those of the ventral and lateral walls of the pharynx. | 

The single calciferous gland extends from X to $ XIV. The 
dilatation of the gland in X is abrupt and the diameter is about 
twice as great as in IX. From X to XIV there is a gradual diminu-- 

tion in the size of the tube (Fig. 2). The gland consists of from 

58 - 60 longitudinal folds of the epithelium of the oesophagus. 
Each fold begins in the anterior part of X and extends into XIV. 
The inner edges of the folds fuse in the posterior part of X and 
form an inner tube which extends to about $ XIV; and which is much | 
compressed in $ X to XII. (Fig. 5). Blood is contained in the 
ginuses within the folds. (Fig. 5. bl. sin. f.). The gland cavit- 
ies between the folds. (Fig. 5, gl. ce.) are continuous with the 
lumen of the oesophagus in X. There is communication between 
gland cavities and oesophageal lumen in XIV, through slit-like 
apertures in the epithelium of the inner tube. (Fig. 6.) 

In XIII and XIV the epithelial lining of the oesophagus is 


thrown into a few high longitudinal ridges. The muscular wall is 
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fairly well developed, except from the posterior part of X to the 
anterior -part of X#II, where it is very thin. 

The crop is in XV and XVI. Its epithelial lining is nar- 
rowly separated from the Longitudinal and circular muscle layers 
by a net-work of fibers, derived from the latter. As in the 
oesophagus the epithelial cells are of unequal height and the lin- 
ing is thrown into short low folds. 

The gizzard, in XVII - XVIII, has a very thick wall. The 
longitudinal muscle layer is about as thick as in the crop, but the 
circular layer has increased greatly. The epithelium forms low, 
narrow folds which are nearly uniform in size. 

In the intestine, the circular muscle layer is better develo 
ed than the longitudinal layer. 

The typhlosole begins in XX and increases in size abruptly 


in XXX = XXxI. 


CIRCULATORY SYSTEM. 

The circulatory system has not been studied in detail. 

A pair of hearts in each of somites VII = XI connect the 
dorsal and ventral vessels. The hearts in XI are much smaller 
than the-others and this condition is found in each specimen stud- 
ied. Each heart has a dorsal and a ventral valve. (Fig. 9. - d. 
Siv hwew. v'lv. hs); alse the dorsal vessel has a valve in the 
plane of each septum. The valves in VIII = X are not well develop 
ed. The lateral vessels lie one on either side of the oesophagus, 
and join the dorsal vessel in XII. A pair of transverse vessels 
in X connect the laterals with the dorsal. Dorsal intestinal 


vessels carry blood from the alimentary canal to the dorsal vessel 
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Fig. 5. The sub-neural vessel is embedded in the sheath which 
surrounds the nerve cord. (Fig. 12). Lateral=-neural vessels were 


not found in any of the sections. 


EXCRETORY SYSTEM. 
There are paired nephridia in each somite except I and II. 
No obvious differences in structure or relation to other 
organs have been found between these organs of this species and 


those of Helodrilus Zeteki. 


MALE REPRODUCTIVE ORGANS. 

There are two pairs of spermaries in X and XI. They are 
attached to the anterior septa of their respective somites. Large} 
ciliated spermiducal funnels open on the posterior septa of X and 
XI. The sperm ducts lie underneath the peritoneal lining of the 
body cavity. In XV, they pass obliquely to the pore through the 
muscle layers and the glandular tissue which is commonly associate 
ed with the distal portion of the sperm duct. This glandular tis- 
sue forms a pair of protuberances on the ventral floor of the 
body cavity in XV which encroach on XVI. The ducts of the gland 
celis apparently do not communicate with the sperm ducts. 

There are two pairs of sperm sacs, one in XI and the other 
in XII. These sacs are attached to the anterior septa of their 
respective somites and open into the cavities of X and XI. The 
long axis of the line of attachment of each sperm sac with the 


septum is somewhat oblique to the dorso-ventral axis of the body. 


FEMALE REPRODUCTIVE ORGANS. 


There is a pair of ovaries attached to the anterior septum 
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of XIII. Each ovary is narrow at its proximal and broad at its 
distal end. The large ciliated oviducal funnels open on the 
posterior septum of XIII. Each oviduct passes diagonally through 
the cavity of XIV to the oviducal pore near b on the same somite. 
A transverse section through the oviduct shows a very thin outer 
layer of muscle fibers and connective tissue; and internally a 
ciliated and folded epithelial lining. (Fig. 14.) The cells of the 
epithelium stain deeply. 

There is a pair .of ovisacs in XIV, each of which open into 


XIII, and in other respects resemble those of Lumbricus. 


AFFINITIES. 


This species is of the Bimastus type. 


The position of the clitellum on XXIII - XXXII (= 10 somited 
agrees closely with that of H. (B.) beddardi (Mich) and H. (B.) 
eiseni (Levins). In the former the clitellum is on XXIV, XXV - 
XXXI, @ XXXII (-72 - 8 somites); in the latter on XXIV, XXV - XXXxI] 
(-8 - 9 somites) 

H. (B.) longicinetus differs from H. (B.) eiseni in the 
position, and in the extent of the clitellum; in the arrangement off 
the setae and in the character of the prostomium which in H.(B) 
longicinctus is epilobic, and in H.(B) eiseni, tanylobic. 

H.(B) longicinctus resembles H.(B) Parvus (Eisen) in the 
arrangement of setae but differs from it in length of clitellum 
and in the absence of tubercula pubertatis. 


H.(B) longicinetus is closely related to H.(B) beddardi 


(Mich). However there are a number of distinct differences. The 


following table is a comparison of certain characters in H.(B) 
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longicinctus with the same characters in H.(B) beddardi as given by 


Michaelsen (2,3). 


H.(B) longicinctus _ H.(B) beddardi (Mich). _ 
ca= 94 abj be = Yeaasdd = cd =¥4 absbe little less 
Setae 


1/2 circumference. than aa;dd=1/2 circumferenc#, 
Glgteliom XXIII - XxxII WKIV, XAV=xRKE, 1/2 BeRTE. 
Tubercula 
Pubertatis. No trace XAXV or XXVI = XXX not 
distinct. 
Glandular Glandular tissue sur- Glandular tissue surround- 
tissue in rounding spermiducal ing spermiducal pore but 
XV pore well developed. slightly developed. 

Vil/Vilh = RIT1/ x1 saa ei 
Septa considerably thickened a i cas 


Two specimens from Florida, presumably H.(B. ) beddardi, 
from the collections of Professor Smith, show all the septa unusual 
ly thin and delicate. In this respect, the contrast between this 
form and H.(B.) longicinctus, in which certain septa are decidedly 
thick, is very marked. Further comparisons show that the hearts 
in XI, in H.(B.) longicinctus are small, while in H.(B.) beddardi, 
all of the hearts are of the same size. 

Michaelsen (4) reports a specimen from Tibet which has the 
clitellum on XXIII - XXXII and which he places with H.(B.) beddardi. 
No mention is made however of other characters of use in the deter- 
Mination of species. In the absence of tubercula pubertatis, there 
seems some question as to which species this specimen more closely 


resembles. 
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The differences between H.(B.) longicinctus and H.(B.) 
beddardi in the absence of intergrading forms are too great to 


warrant their treatment: as one speciese 
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GENUS HELODRILUS. HOFFMEISTER EM. MICHAELSEN 
In a recent paper 1910, Michaelsen (4) unites EKiseniella, 
Eisena, and Helodrilus, and recognizes only three genera in 
Lumbricidae, namely, Helodrilus, Octolasium and Lumbricus. 
Helodrilus is characterized by the absence of a sac enclos-| 
ing the spermaries and spermiducal funnels, and by the prostomium 


being usually epilobic, seldom tanylobic or proepilobic. 


SUBGENUS BIMASTUS H. F. MOORE. 

H. F. Moore in 1893 (5) published a preliminary account of 
a new American genus, Bimastus, with a new species palustris as 
the type. In 1900 Michaelsen (4.) made Bimastus a subgenus under 
Helodrilus. 

The definition by Michaelsen (3) is as follows: Clitellum 
not posterior to Ml MIT, but seldom reaching as far. Tuber- 
cula pubertatis lacking, or if present not sharply defined. Two 
pairs of sperm sacs in XI and XII attached to X/XI and XI/XII. 
Spermathecae lacking. Generally small forms with reddish pigment. 

The discovery of H.(B.) zeteki necessitates the omission of | 
the posterior limit of the clitellum as a character of the sub- 


genus. 
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EXPLANATION OF PLATES. 


ABBREVIATIONS. 


blood sinus in wall of oesophagus. 


" 8 " cavity of fold of calciferous 


"vessel. 

branch of sub=-neural vessel. 

cilia. 

circular muscle layer. 

cells of fold of calciferous gland. 

dorsal blood vessel. 

dorsal intestinal vessel. 

nephridiopore. 

valve of heart. 

wall of oesophagus. 

3 ee "  pharynz. 

epithelium 

epithelium of calciferous gland. 
XK " oesophageas wall. 

fold of calciferous gland. 

gland cavity. 

glandular tissue of pharynx. 

heart. 

hypodermis. 

inner epithelial tube. 

lateral blood vessel. 

longitudinal muscle layer. 


lumen of oesophagus. 


low folds of calciferous gland . 


1.w. phar., 
mem’ p. da; 


Mm. We. phar., 


op’. gl. cav., 


Beh. “ce. gl.,; 


sete be, 


set. de, 


Pres. 1, 5, 4; 


Pigs. 5S, 6. 
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lateral wall of pharynx. 
muscular part of nephridial duct. 
muscles of pharyngeal wall. 
nerve. 
nerve cord. 
nephridial duct. 
oesophagus. 
opening of gland cavity into lumen of 
peritoneum. 
pouch of the calciferous gland of the 
primary epithelium. 
sub-neural vessel. 
seta a 
seta b 
seta c 
seta d 
sperm duct. 
spermary. 
sperm sac. 
ventral blood vessel. 
ventral nephridiopore. 
ventral valve of heart. 
ventral wall of oesophagus. 


ventral wall of pharynx. 


PLATE I. 


7. Helodrilus (Bimastus) zeteki. 


oesophagus. 


oesophagus. 


Helodrilus (Bimastus) longicinctus. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Figs. 8, 13. - Helodrilus (Bimastus) zeteki. 


Figs. 9-12, 14. - Helodrilus (Bimastus) longicinctus. 
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Prostomium. 
Diagrammatic frontal section through oesophagus XK - XIV, 
showing calciferous gland. 
Transverse section through oesophagus Plane A. Fig. 2., 
showing beginning of folds on wall of pouch of calciferous 


gland. 


Transverse section through oesophagus, Plane B. Fig. @., 
showing the union of folds of calciferous gland, to form 
the inner epithelial tube of the oesophagus. 

Transverse section through oesophagus Plane C. Pig. ee 
Transverse section through oesophagus Plane D. Fig. 2., 
showing communication between gland cavities of calcifer- 
ous gland and lumen of oesophagus. 

Part of a transverse section through oesophagus in the 
posterior part of X., showing transition from epithelium 
of oesophageal wall (ep, oes) to that of calciferous gland 


(ep. e« gles) 


PLATE II. 


Transverse section through pharynx in IV. 
Transverse section through VIII showing position of dorsal 
nephridiopore. 

Transverse section (slightly oblique) through X and XI, 
showing position of ventral nephridiopore. 

Transverse section through nerve cord, showing origin of 


first pair of nerves of XX. 


fy0B8 Eaadisore | 


aT TT: in v% Poets ike 


Varn" rc 


& 


and wodk 
— 2 a “ 
+ £8. 200 


‘* o 


12. 


13. 


14. 


30 
Transverse section through nerve cord, showing origin 
of one member of the third pair of nerves of X. 
Transverse section through sperm duct, showing relation 
to surrounding parts. 


Transverse section through oviduct. 


PLATE I 
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